Superoxide production by cytochrome b558 purified from neutrophils in a reconstituted system with an exogenous reductase.
Cytochrome b558, which is considered to be an essential component of the phagocytic superoxide (O2-)-generating system, was highly purified from porcine neutrophils. The isolated cytochrome was resolved into two polypeptides with molecular masses of 60-90 and 19 kDa on sodium dodecyl sulfate-polyacrylamide gel electrophoresis. For enzymatic reduction of purified cytochrome b558, we utilized hepatic NADPH-cytochrome P450 reductase purified from rat liver microsomes. More than 80% of the cytochrome was reduced by incubation with the reductase and NADPH under the anaerobic condition, and was quickly reoxidized by the air. As indicated by measurement of oxygen consumption, the purified cytochrome catalytically reduced oxygen at a rate equal to approximately 30% of the activity of the phorbol myristate acetate-activated cells on the basis of cytochrome b558 content. Electron paramagnetic resonance study with a spin trapping agent 5, 5-dimethyl-1-pyrroline-1-oxide demonstrated that O2- is the exclusive primary product in the reduction of oxygen by the cytochrome. This gives direct evidence that cytochrome b558 functions as the terminal oxidizing enzyme in the O2- -generating system of neutrophils. This also establishes a new functional class of heme proteins that catalyzes one-electron reduction of molecular oxygen.